Abstract. One of the primary goals of the Tethered Satellite System reflight mission (TSS-1R) is to determine the currentvoltage characteristics of the TSS satellite orbiting in the ionosphere. While the collected current was measured directly with high reliability, the satellite potential could only be deduced from a circuit model or from interpretation of measurement data below satellite potentials of 500 Volts. The greatest uncertainty in the circuit model is the value of tether resistance R. We have provided quantitative calibration of the resistance based on instrument data for Vs < 100 Volts.
For satellite potentials up to 500 Volts, the FS is automatically adjusted to minimize the current collected by the BMSP, thus maintaining its potential near the local plasma potential. The potential adjustment made by FS to keep the BMSP at floating potential can be interpreted as the satellite potential, Vs, subject to a number of caveats regarding the electron distribution function. Operationally, the determination of satellite potential Vs is accomplished by a seek and track routine. In the seek mode, the FS bias voltage is adjusted in steps until the current collected by the BMSP approaches zero. Following the seek mode, the track routine is activated. Under this condition the FS bias voltage is fine-tuned continuously to keep the BMSP current around zero. The satellite potential relative to the ionospheric plasma is determined when the FS bias potential reaches a plateau. To ensure accurate readings of Vs, we took into account two practical considerations. First, the FS potential correction corresponds to the actual satellite potential provided that the BMSP is situated outside the sheath surrounding the satellite. Second, for large potentials the FS cannot step the bias potential fast enough to reach a plateau within the two seconds time period of the current pulse. Both of these considerations can be satisfied at low satellite potential. Therefore, we restrict ourselves to the Vs measurements in the range of 1 Volt < Vs < 100 Volts. The lower bound of Vs is set to be 1 Volt to ensure sufficient instrument sensitivity.
We took a two-step approach to construct the I-V curves for the entire range of the satellite potential. The first step is to calibrate the tether resistance R using the BMSP data of 1 Volt < Vs < 100 Volts. The second step is to compute Vs based on the calibrated R value and to impose error bounds based on the To perform calibration in the first step, the tether resistance R is determined by substituting Vs and other directly measured quantities such as I, Ve, Vg, and Vo into Eq. (1). In the second step, a reverse process is taken, namely, using mean values of R and standard deviation AR in (1) to obtain Vs as a function of I.
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Summary
We conducted a detailed calibration of the tether resistance by using the satellite potential measurements performed by the ROPE investigation in the TSS-1R mission. An important finding is that the tether resistance varies along the TSS orbit, as shown by Table 1 . This variation correlates closely with the temperature changes of the TSS system. In addition, the tether resistance can only be determined with uncertainty. The uncertainty on tether resistance is reflected in the I-V characteristics of the TSS satellite because the resistance is an integrated part of the tether circuit. We constructed the I-V characteristics and imposed error bounds on the voltage value. The I-V curve exhibits distinctly different scalings at low (< 10 Volts) and high voltage regimes, which suggests fundamental changes in the physics and/or plasma conditions directly contributing to the current collection by the T$S satellite in the F region of the ionosphere.
